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Lifestyle surveys - the complete answer?

Regina Dengler, Heather Roberts, Lesley Rushton

Abstract
Study objectives - These were as follows:
to study incompleteness of data, herein
called item non-response, generated by a
self completion questionnaire; to identify
the characteristics ofitem non-responders
and the types of questions liable to high
item non-response rates; and to discuss
possible reasons for item non-response.
Design - Item non-response patterns in
12 307 responders (62%) to a representative
postal survey based on a stratified sample
drawn from family health services au-
thorities' (FHSA) registers were in-
vestigated.
Main outcome measures - Data were ana-
lysed for item non-response in three
groups depending on when the ques-
tionnaire was returned (wave analysis).
The overall completion rate of the ques-
tionnaire was examined and the natural
logarithm of the proportion of completed
questions was used as an outcome variable
in multiple regression analysis. Item non-
response to key questions and questions of
different types was examined.
Results - Wave analysis: the overall com-
pletion rate of the questionnaire was 86%
in questionnaires returned before the first
reminder and 830/o%84% in those sent back
after subsequent reminders. Overall pat-
tern of item non-response: respondents
failed to complete a mean of 15% and a
median of 10% of the questionnaire. All
questions in the questionnaire had some
item non-response, ranging from 1% to
85%. Completion rates were associated
with gender, age, indicators oflower socio-
economic status, and general health sta-
tus. Individual questions: particular types
of questions were liable to have higher
item non-response, for example, linked
binary questions.
Conclusions - Item non-response in popu-
lation postal surveys is likely to present
problems in the interpretation of data by
introducing bias additional to that of total
non-response. Item non-response does not
increase greatly with later returns, sug-
gesting that the quality of data across re-
sponses generated by two reminders is
similar. There are obstacles to reducing
item non-response, such as respondent
error or socioeconomic and health char-
acteristics of the general population, that
cannot be totally overcome. However, the
evidence that individuals tend to complete
only options within questions that apply
to them and their positive behaviour is
useful information for those designing

questionnaires and interpreting survey
data.

(J Epidemiol Community Health 1997;51:46-5 1)

In postal studies, bias may be introduced
through respondents failing to complete all
the questions, referred to here as "item non-
response".' This bias is additional to any bias
caused by total non-response,2 such as the
under representation of young men34 and
smokers.56 Therefore, a better understanding
of item non-response should help in the in-
terpretation ofdata generated by postal surveys.
Reasons for item non-response vary and in-
clude poor question design, questionnaire lay-
out, and the inability or unwillingness of the
respondent to supply information.7
A previous study has focused on item non-

response in a series of three postal surveys
of patients who had recently undergone three
different surgical procedures (each involving
around 300 patients).8 In all three surveys,
more than half of all respondents missed one
or more items (56%, 63%, and 60%). The
amount of variance in item non-response at-
tributable to respondents' characteristics, such
as gender, age, education, or health perception,
in regression modelling was fairly low (R2=
7%, 12%, and 9%), suggesting that patient
characteristics do not relate strongly to item
non-response. In all three surveys questions at
the end of the questionnaire were no more
likely to be omitted than those at the beginning
and the two most frequently omitted questions
were on family income (13%, 14%, and 23%)
and employment status (6%, 12%, and 17%).
The question on sexual satisfaction, a sensitive
issue, was omitted by fewer respondents than
expected by the authors (3%, 5%, and 11%).

This paper focuses on item non-response in
12 307 responders to a postal survey. It ex-
amines the characteristics of item non-re-
sponders, the types of questions particularly
liable to a high item non-response rate, and
explores possible reasons for item non-re-
sponse.

Method
THE STUDY SAMPLE
Altogether 21 603 adults aged 16-70 years were
selected in relation to health district in Trent
Regional Health Authority from family health
services authorities' (FHSA) registers for in-
clusion in the Trent health lifestyle survey.
This postal survey generated 12307 (62%)
responses after two reminders and allowing for
1800 (8%) exclusions, mainly due to mail that
could not be delivered.4 All respondents to the
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survey were included as the study sample. Data
were pre-coded, entered on computer, and veri-
fied. Extensive testing and screening of raw
data were carried out, including consistency
checking, frequencies, and cross tabulations.

THE QUESTIONNAIRE
The questionnaire was 14 pages long and con-
tained mostly closed questions relevant to
Trent's Regional Strategic Framework for
Health Promotion,9 covering topics such as
smoking, drinking, stress, health checks, and
sociodemographic details. Respondents were
asked to tick boxes or write numbers in the
spaces provided. In this paper one question is
referred to as an item.

PROCEDURE FOR ANALYSING ITEM
NON-RESPONSE
The study was carried out in three parts. The
first part was an investigation of item non-
response for early and late responders (wave
analysis). Each question on the questionnaire
was analysed for three groups as follows:
1 Those who responded before the first re-
minder,

2 Those who responded between the first and
the second reminder, and

3 Those who responded between the second
reminder and the end of the data collection
period.
Multiple regression analysis was then used

to examine the overall completion rate of the
questionnaire. The overall completion rate was
measured by the proportion of questions
answered out ofthe number of applicable ques-
tions for each individual. Since this distribution
was skewed, the natural logarithm of the pro-
portion was used as an outcome variable. Com-
mon sociodemographic characteristics of the
sample, such as gender (male/female), council
tenancy (yes/no), age (16-54/55-70), usage of
car (no/yes), and school leaving age (aged 14
or younger/1 5 or older) as well as long term
illness (no/yes) and self reported health status
(good/fairly good or poor) were used as ex-
planatory variables.
The third part concentrates on a number of

selected questions chosen from the ques-
tionnaire. For some key questions9"0 com-
parison was made between item non-
responders and all respondents in terms of the
variables described in the previous paragraph.
For other questions the pattern of item non-
response was examined. Questions were chosen
by the following criteria:
1 Key questions: smoking and alcohol con-
sumption were chosen because of their rel-
evance to Health of the Nation targets.'0

2 Style of question.
a Smoking was also an example of a question
which required the respondent to choose
1 out of 4 mutually exclusive options.

b Health checks and consumption ofbutter/
margarine were used as examples of
ordered category responses. These two
sets of questions were chosen particularly

because they contained at least one ques-
tion with high item non-response.

c The set of questions on stress was chosen
as a random example of binary (yes/no)
responses. Other binary questions were
also examined, but the results, which ap-
pear to follow a similar pattern, are quoted
in less detail.

The questions examined are displayed in
figure 1.

Results
CHARACTERISTICS OF RESPONDENTS
Forty three per cent of the respondents were
male and 57% female. Generally, males aged
16-34 years were under represented in re-
sponse, a common characteristic of this type
of survey." Of all respondents, 45% were in
manual and 39% were in non-manual oc-
cupations." In addition, 6% of respondents
were currently unemployed. Compared with
census information, respondents without a car
and those living in council accommodation
were under represented, suggesting that a
greater proportion of non-responders were in
lower income groups.4

WAVE ANALYSIS
Sixty eight per cent of all returned ques-
tionnaires (8315/12 307) were sent back before
the first reminder, 17% (2101/12 307) between
the first and second reminder, and the out-
standing 15% (1891/12 307) after the final re-
minder. The mean completion rate of the
questionnaire was 86% in questionnaires re-
turned before the first reminder, 84% in those
sent back after the first, and 83% sent back
after the second reminder. There was little
difference in item non-response for individual
questions except in response to the question
about smoking status, where item non-response
actually decreased with each wave from 10%
to 7%.

OVERALL PATTERN OF ITEM NON-RESPONSE
Overall, respondents failed to complete a mean
of 15% of the questionnaire (median 10%,
range 0% to 96%). All the questions in the
questionnaire had some item non-response,
ranging from less than 1% for a question about
alcohol consumption to 85% in respondents
who failed to indicate "other" non-smoking
areas they would like to see, apart from four
areas given previously in that set of questions.
Item non-response was also no higher at the
end of the questionnaire than at the beginning
of it.
Respondents who omitted one or more of

the explanatory variables had lower overall
completion rates of the whole questionnaire.
For example, respondents who omitted their
gender completed, on average, 65% of the
questionnaire. Generally, women had higher
levels of item non-response than men (table
1). Item non-response also increased as school
leaving age decreased, with tenure of council
housing, and with having no use of a car. In
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Table 1 Estimated proportion of item non-response in relation to characteristics of respondents

Proportion item Lower 95% Upper 95%
non-response confidence interval confidence interval

Reference* 0.91
Female 0.89 0.88 0.89
Aged 55-70y 0.87 0.86 0.88
Left school before the age of 15y 0.84 0.82 0.87
Iives in council accomodation 0.88 0.87 0.90
No usage of car 0.89 0.87 0.90
Self-reported health status fair or poor 0.90 0.89 0.90

* Reference: male, aged 16-54 years, left school aged 15 or older, lives in owner occupied, privately rented or "other" accomodation, has the use of a car, self
reported health status "good".

Characteristics

Aged 50-70

With long term illness

smoking question were more likely to be
aged 55-70 years, live in council-rented ac-
commodation, and have a long term health

50% problem/disability (fig 2). They were less likely
to have the use of a car.

No use of car

Live in council house

0 10 20 30

(%)

4 5
40 50

EWhole sample I Smoking 1}Drinking|

Figure 2 Characteristics of respondents who omitted the
question on smoking status or alcohol consumption
compared with the characteristics of the whole population.
Of 12 307 respondents, 1153 left out the question on
smoking status and 103 omitted the question on alcohol
consumption.

addition, item non-responders were more likely
to be in the 55-70 age range and classify their
health as "not good".

ITEM NON-RESPONSE TO SPECIFIC QUESTIONS
Smoking
Item non-response to the question about smok-
ing status was 9%. Compared with all re-
spondents, those who failed to complete the

Health checks

Derti st

E-ye test

Hear-irc test;3

OVell rnan vvionialn check

Cervica srmlear-

25 50 75

Alcohol consumption
The initial question on drinking status - that
is, whether the respondent drank alcohol reg-
ularly, occasionally, or never, was omitted by
only 1% ofrespondents. Twenty seven per cent
of those who failed to complete the question
were retired compared with 10% of the study
sample. Consequently, a higher proportion of
item non-responders to the question was aged
55-70 years. Non-responders were also more
likely to be council tenants.

Health checks
Two per cent of respondents failed to answer
all the questions on health checks. Figure 3
shows that questions about specific health
checks were not answered by 3% to 12% of
respondents, with the exception of cervical
smears where 35% of women did not answer
the question, although their demographic char-
acteristics did not differ from other women
in the study sample. Analysis of item non-
responders to the question about their last visit
to the dentist showed them to be: more females
than males (65% versus 57%); older (56%
versus 25% respondents aged 55-70); report
their health as fairly or not good (52% versus
41%); to be less likely to have the use of a car
(25% versus 16%) and more likely to be council
tenants (23% versus 14%). A similar pattern
was observed among item non-responders to
questions about eye tests, hearing tests and
well woman checks.

Item non-responders to questions about
health checks were more likely to omit other
parts of the questionnaire. For example, those
who omitted the dental check question also
missed questions on long term illness (37%
compared with 6%), smoking (21% compared
with 9%) and/or alcohol they had drunk in the
week before the survey (29% compared with
17%).

Diet: fats and spreads
Three separate questions were asked about the
frequency of consumption of "butter and hard
margarine", "low fat spreads" and "poly-
unsaturated spreads" (fig 1). Item non-re-
sponse was about 25% on individual items.

0

:< r-1y 1-3 : 4-5 y l> 5 vr *Never MMissing

Figure 3 Health checks in 12 307 respondents (6830 women).
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Only 1% of respondents omitted all three ques-
tions, and, of the 41 % omitting either one or
two of the questions, 84% reported that they
ate one of the three fats/spreads "on every or
most days".

Questions incorporating a series of "no"I'yes"
(binary) questions
Binary questions required respondents to tick
"yes" if an item from a predetermined set of
options applied to them or "no" if it was not
applicable. Some of the individual questions
within these sets of questions had a very high
item non-response rate. For example, the set
of questions about stress offered 14 "yes"/
"no" options. Non-response to the whole set
of questions was 2% but item non-response
within the set ranged from 12% to 50%. There
was a consistently high incidence of item non-
response (44% to 85%) when a set of questions
ended with a request for open ended in-
formation. Such items asked, first, for a tick to
indicate "yes" or "no" to the option of "other",
followed by "please say what" and a line on
which to write.

Discussion
The 61% response rate compares well with
other postal lifestyle surveys using the same
methodology. Response has been shown to vary
between 50% and 60% but has been as high
as 80%.3

Overall, item non-response was somewhat
higher than in Guadagnoli and Cleary's study,
though the questionnaire was about the same
length. This was perhaps due to the different
nature of their study and their analysis of only
selected (core) questions. However, it is in-
teresting that item non-response for individual
questions was in the same order of magnitude
in both studies, and for both studies the po-
sitioning of a question at the beginning or the
end of the questionnaire made no difference.
The amount of variation in the proportion

of completed questions explained by the re-
spondents' gender and age, the only char-
acteristics known before to the survey, was
within 8%, about the same as in Guadagnoli
and Cleary's study (R2=7%, 12%, and 9%),
although they were also able to use other socio-
demographic and health related characteristics.

If the underlying reasons for total non-re-
sponse and item non-response were the same,
then non-responders and item non-responders
would be expected to share characteristics. For
example, total non-response under represents
males, younger people, those who are less edu-
cated and in lower socioeconomic groups,
smokers, more frequent consumers of alcohol,
and those who are ill. In this survey item non-
responders did mirror some characteristics of
total non-responders in that they tended to be
less educated as assessed by school leaving age,
poorer as indicated by tenancy and use of car,
and less well according to two measures of
self reported health status. Consequently, the
potential for bias, already introduced by total

non-responders, is increased. However, the
higher proportion of item non-responders who
were more likely to be women or in the 55-70
age group may counteract the bias introduced
by total non-response.
Data do not support the hypothesis that

late responders omit more questions than early
respondents as, although this was the case for
the overall completion rate ofthe questionnaire,
difference in item non-response for individual
questions was small. Late responders were ac-
tually slightly more likely to complete the po-
tentially sensitive question about smoking
status.
The reasons for some item non-response

may have been embedded in the questionnaire
design, such as confusing layout of questions,
poor instructions, and text difficulty. Some is
likely to be due to mistakes, such as turning
two pages over together or failing to go back
to a question despite intending to do so. Item
non-response may have been caused by char-
acteristics ofresponders who have, for example,
poor eyesight, lower levels of education or who
are not familiar with terms such as "cervical"
or "well woman check". The study shows that
item non-response seems to cluster around
specific types of questions, for example, sets
of questions within which there are optional
elements, such as the stress question noted,
and where there are a series of linked questions,
as in the example of fats and spreads. The
pattern of responses suggests that respondents
tend to tick options that apply to them, leaving
all other options blank. For example, it may
be that if stressed by money respondents tick
"yes", but if unstressed by "other" factors they
will fail to tick "no". Similarly, if someone eats
butter often but rarely eats polyunsaturated
margarine they will tend to indicate what they
do eat and fail to indicate what they do not
eat. If this is the case, then analysing positive
responses only is justifiable. However, a better
solution would be to redesign the set of ques-
tions so that each option has only one box
which needs to be ticked to indicate "yes",
offering an additional "none of these" option
to check whether the set of questions has been
missed.'4 This has indeed been done in later
lifestyle surveys, and generally item non-re-
sponse has been reduced; for example the ques-
tion on stress had 2% item non-response.

CONCLUSIONS
Item non-response in population postal surveys
is likely to present problems in interpretation
of data, introducing bias which, in part, ex-
acerbates that introduced by total non-re-
sponse. Unfortunately, the issue is not clear
cut in that some aspects of item non-response
also create biases that appear to counteract
those caused by total non-response. It is en-
couraging that item non-response does not in-
crease greatly with later returns, suggesting
that the completeness of data across responses
generated by reminders is similar.
There are obstacles to reducing item non-

response that cannot be overcome, such as
respondent error or socioeconomic and health
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characteristics of the general population. How-
ever, the evidence that where questions have
several options, individuals tend to complete
only those that apply to them and their positive
behaviour, is useful information for those de-
signing questionnaires and interpreting survey

data.
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